O cc upatio nal he alth se rvices ge nerally are target ed toward maintainin g or improving the health of peopl e at work; preventing work related illness and inju ry; restorin g the health and we ll bein g of worke rs injured by or exposed to health hazards in the work en vironm ent; and appraising and placing employees or applica n ts in jobs commen surate with their physical and psychological capacities . Yet that porti on of the American work force which has access to occupational health se rvices at the worksite is dimini shin g, while alte rnate providers and settings proliferate (Conant, 1982; Orris, 1982; Rosen stock , 1982 Rosen stock , , 1984 G uidott i, 1985; Strasser , 1988; Hold on , 1989) .
Some of the se se ttings have been well described, suc h as hospital based occupational medi cine clinics, ofte n affiliated with an academic medi cal center, and free stand ing industrial medicine clinic s. Other pr oviders of occupational he alth serv ices have recei ved much less review in the literature, in particular multi-spe cialty group med ical practices and health maintenance organizations (H MOs). Review of classified advertisements in medi cal journals for occupational health nur ses and physicians suggests that these are rapidly expanding sites for the The portion of the American work force which has access to occupational health services at the worksite is diminishing, while alternate providers and settings proliferate.
provision of he alth se rvices. The current study was undertaken to survey mult i-specialty group medical pract ices and HMOs in the United States to assess the current employment of and the percei ved future need for occupational health professionals, including occupational health nurses, in the se settings. The result s and implic ations for occupational health nursing are reported here.
METHODS
The methods for this study have been de scribed previously (Brandt-Rauf, 1988) , with results for occupational medicine physicians. Briefly, a questionnaire was de veloped to ascertain basic demographic information-data about the size, professional mak e-up, and the provision of occupational he alth services at the institutions to which it was mailed.
For the purpo ses of this study, occupational health se rvices refer to the provision of occupational health care services to the employee s of companies who use selected group practices and HMOs for these se rvices, excluding the provision of such services to the employees of the group practices and HMOs themselves. Of particular relevan ce to this paper were the questions of full time equivalent occupational health nurses employed and th ei r certification statu s, the number of such nur ses pre viously employed (in 1977 and 1982) , and the anticipated number of such profes sional s needed by 1992 and 1997.
A random sample of 100 multispecialty group medical practices and 100 HMOs was selec ted. The listing for multi-speciality groups was obtained from the 1987 American Group Practice Associ ation Directory. Sin gle specialty groups, satel lites comprising staff from the primary site, and satellites with staffs of less than 25 were eliminated; 300 groups remained, from which the random 
RESULTS
A total of 44 group practices responded. The geographic distribution of the sample and the respondents is shown in Table 1 . The demographics of the population served by these groups are shown in Table 2 . The size of the staffs ranged from 3 to 2000, with a mean of 326, and the number of nurses varied from 1 to 800, with a mean of 90.
The number and distribution of occupational health nurses currently employed by these groups are displayed on Table 1 . Four (36%) of the 11 currently employed occupational health nurses are certified (COHN) by the American Board for Occupational Health Nurses, Inc. This is the same percentage as occupational medicine physicians in the sample who are board certified in occupational medicine by the American Board of Preventive Medicine (Brandt-Rauf', 1988) .
Four of eight groups currently employing occupational health nurses reported having such professionals in 1982; two out of eight groups currently employing occupational health nurses reported having such professionals in 1977. No groups had fewer occupational health nurses at the time of the study than in 1982 or 1977.
Twenty-four (55%) of the responding group practices indicated their intention to employ 35 occupational health nurses by 1992 and 45 occupational health nurses by 1997, representing a greater than 400% increase over 10 years. Two groups plan on cutting their staff of occupational health nurses from two to one by 1992 (one will then return to two in 1997), but 75% will either maintain or increase their number of occupational health nurses by 1992. Twenty-five percent of the new positions by 1992 will be in the Mountain region and 25% will be in the East North Central region.
Fewer HMOs responded to the survey (35). The geographic distribution and client population demographics of these respondents are shown in Tables 3 and 4. The size of the total staff reported varied from 2 to 2000, with seven HMOs not providing this data and several others providing only partial information. The number of nurses on staff reported by 19 HMOs ranged from 2 to 600, with a mean of 96.
The geographic distribution of currently employed occupational health nurses is displayed in The study findings can be used to predict total numbers of occupational health nurses needed for group practices and HMOs in the future. In 1980, the American Medical Association reported 3,552 multispecialty group medical practices. Extrapolating conservatively from the projections of 35 (in 1992) and 45 (in 1997) occupational health nurses to be employed in the 100 sampled groups (assuming no occupational health nurses are employed in the nonrespondent groups), 1,243 occupational health nurses will be needed in group practices by 1992 and 1,598 by 1997. The corresponding figures for HMOs would be 98 in 1992 and 137 in 1997. need for an additional 62+ such professionals by 1997, representing a 344% growth rate over 10 years.
Four regions (Pacific, Mountain, West North Central, West South Central) represent 49% of the total sample, 49% of the respondents, 67% of the settings currently employing occupational health nurses, 62% of the settings intending to employ occupational health nurses, and more than 74% of the positions anticipated by 1997.
Type of community served and client population do not seen to be predictors for providing occupational health nursing services. However, total staff size does seem to be positively correlated to employment of occupational health nurses both at the time of the study and in the future. The average size of the staff of multi-specialty groups employing occupational health nurses was 585
DISCUSSION
As reported previously, there is a trend in the United States to provide occupational health services outside of the work place (Rosenstock, 1982; Strasser, 1988 ). Among those published reports which deal with the issue, few discuss multi-specialty group practices and HMOs, and rare among these is a discussion of occupational health nursing services in these settings. Thus, this study is the first to address this issue from a human resource perspective.
The findings of the study about occupational medicine physicians (Brandt-Rauf, 1988) were quite similar to those for occupational health nurses. That is, a 300% increase in the number of positions for occupational medicine physicians in group practices and HMOs over the next decade is projected and a 250% increase in occupational health nurse positions is projected.
Overall in this study, 79 survey recipients responded. They currently employ 18 + occupational health nurses, of which less than 25% are certified. These groups and HMOs demonstrated an anticipated 1988).
Only one of the four HMOs currently employing occupational health nurses did so in 1982; none did in 1977. Thirteen HMOs (37%) reported an intention of employing such professionals by 1992, with no additional employers doing so by 1997 (Table 3 ). The average increase in such staff among the three present employers who supplied numbers is 117%. The total anticipated increase in occupational health nurses by 1997 represents a 400% increase, with over 80% of these new. employment opportunities being located in the Pacific and Mountain regions. The sample respondents from the eastern seaboard, representing 17 states, the District of Columbia, and Puerto Rico, currently employ only one occupational health nurse and plan on increasing that to four by 1992, with no further increase by 1997.
* One Independent Practice Association model health maintenance organization in
the Pacific region indicated that they currently have occupational health nurses on staff and plan on having them in 1992 and 1997, but did not supply numbers for these professionals. Even if these figures are inflated by an order of magnitude (overestimated by a factor of 10), this could still indicate a need for an additional 174 occupational health nurses by 1997 for group practices and HMOs.
Some of the potential sampling errors and biases which may be operating in this study include limited initial listings size, self selection by respondents, and lack of attempts to contact nonrespondents, with resultant relatively low response rate. Thus, although the results of this study must be considered preliminary, these findings may indicate a significant trend.
The American Nurses' Association (1987) reported 2,150 COHNs in 1986. Also reported were an estimated 24,317 nurses employed in occupational health in 1977, 29,164 in 1980, and 22,890 in 1984, representing 2.5, 2.3 , and 1.5% of employed registered nurses in those 3 years. This would indicate that less than 10% of nurses reported to be employed in occupational health are certified.
Certification is voluntary and cannot be directly equated to the level of qualification to practice the profession. It is merely used here as an arbitrary surrogate for quality with acknowledged recognition of the inherent limitations of such an assumption.
Occupational health content in basic nursing educational programs is limited. According to a consultant (B. Kuchinski, personal communication, 1988) to the National Institute for Occupational Safety and Health (NIOSH), the Education Resource Centers and other NIOSH funded occupational health nurse programs have graduated approximately 250 masters prepared occupational health nurses in the past 12 years. Several other non-NIOSH funded programs also prepare small numbers of masters level occupational health nurses.
These rates seem clearly insufficient to supply the occupational health nurses estimated by this study to be required for HMOs and group practices alone in the next decade. For example, at current rates only about 20 new masters prepared occupational health nurses per year can be expected to be produced by NIOSH-funded programs in the next decade. Yet this study projects more than 170 new positions per year for occupational health nurses in the next decade in group practices and HMOs alone. This does not include other sites for employment of occupational health nurses such as corporations, hospitals, government, and academia. As mentioned previously, even if these projections are over estimated by an order of magnitude (i.e., at least 17 new positions per year for occupational health nurses in the next decade in group practices and HMOs), the current rate of pro-. duction of newly prepared occupational health nurses will just cover the demand for these two sites only.
The remainder of demand at the other sites (due to new jobs, turnover, and retirement) would go unmet unless nurses can be recruited from other specialties and educated on the job or in some other fashion. Thus, within the limitations of this study, it seems apparent that an expanded work force of occupational health nurses is needed, and this need is unlikely to be met by current educational mechanisms.
The ANA report (1987) provides data regarding nurses' salaries nationally. The average annual earnings of registered nurses employed full time in occupational health in 1977, 1980, and 1984 were $13,596, $18,749, and $24,188, respectively. The only field of nursing listed with a higher average was nursing education ($14,796, $19,257, $25,633) , with hospital nursing, community/ public health, nursing home, student health service, and ambulatory care nursing all paying less. Further review of the data reveals that a staff nurse in occupational health is the highest paid staff nurse reported.
In summary, this study has demonstrated a need for a greatly expanded work force of occupational health nurses to care for American workers. The current availability of educational opportunities is inadequate to prepare enough nurses to fill the need. More educational programs and more marketing of these opportunities are necessary to attract nurses to the field. The rewards of the profession, both in terms of personal satisfaction and financial recompense, are among the best in the nursing profession and should serve to gain entrants to the ranks of occupational health nurses. However, the responsible government agencies, organizations, and schools must ensure a larger supply of these much needed professionals.
